Abstract
INTRODUCTION
The value of reflection as a powerful component of successful, lifelong learning has long been recognized [1] . Numerous theories and models of learning focus on the cognitive links (and loops) involving action and reflection [e.g., 2] for students and practitioners of a particular expertise. Reflection is especially useful as a knowledge integration and internalization tool in group/team activities that are multi-faceted, such as in community service learning [3] , and open-ended, such as real-world design projects [4] .
In this paper, we present how we have integrated themed, reflection activities into a Capstone design course over 6 years, we illustrate recurring and hot-button topics, and we discuss how our responses to student concerns have been received over time.
METHODOLOGY
From 2007 to 2009, student reflections were solicited in the form of a written, anonymous teaching evaluation at the end of the course that included topics specific to project-based learning: e.g., resource availability, value of mentors, usefulness of supervisors, effectiveness of liaisons, lecture relevance, appropriateness of budget. In subsequent years, the paper-based evaluation was replaced with a campus-wide, standardized, on-line teaching evaluation that did not touch on the projectbased aspects of the course. Hence, a second assessment process was developed to cover many of the same topics in a different format: bimonthly, themed, 60-minute group sessions led in a "café scientifique" [5] format with two instructors and 20-40 students. The themes were chosen as follows:
October: Project selection and start-up: what would you have done differently? December: Focus on benchmarking, conceptualization, documentation requirements, innovation February: Value of early prototyping; design process April:
Team dynamics
Since each MECH student cohort has approximately 120 students, 3-4 simultaneous sessions were held each time. All data were transcribed from flip-chart pages and instructor notes. Comments were organized by major themes and in positive and negative categories. Table I presents major themes and paraphrased highfrequency comments found in both the paper-based evaluations and the reflection sessions. The listing of both positive and negative comments followed by discussion allowed students to see issues from wider perspectives and in many cases, corrected misconceptions. In other cases, it brought a deeper understanding of the common areas of trouble, reinforcing the students' awareness of the prominence of certain general and persistent problems faced by designers.
RESULTS AND DISCUSSION
In the group reflection sessions, instructors tended to divide their responses to legitimate student criticisms into three categories:
1) in the case of suggestions for improvement beyond instructor control, provide clarification for the rationale of the current status; 2) for short-term fix requests, add to a to-do list and feedback to the class 2 weeks later; and 3) with long-term impact suggestions, collect input for possible action in subsequent years.
The first lecture of each year has included several slides to list improvements from the previous year and a "Top-10" list of reflections from previous years' students. All collated data from previous years' sessions are posted on the internal course website.
CONCLUSIONS
The reflection sessions provide an open forum to air gripes and to allow teams -which can be quite insularto realize that in some cases, their problems are shared by others and in other cases, they learn that their gripes are due to misconceptions. The safe environment (40 students; 2 instructors) is conducive to iterative and collective elaboration of difficult issues. While the reflections are shared among all students, their formulation and communication deepen each student's personal awareness and understanding of the learning process. The open discussion of issues perceived by the students helps to foster better understanding as well as provides effective feedback to instructors for iterative course improvement.
